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ABSTRACT 

I. The results of the numerical solution of the 
anisotropic diffusion equation are presented 
in the paper. It is shown that the modulation 
depth of galactic cosmic rays is defined by 
degree of curvature of the neutral current 
sheet in Heliosphere. 2. The effect of the re- 
gular interplanetary magnetic field (IMP) on 
cosmic ray anisotropy in the epoch of solar 
activity minimum (in 1976) is analysed by the 
data of the neutron super-monitors of the 
world network and the heliolatitudinal gradient 
and cosmic ray diffusion coefficient are defined. 


The theoretical model. The recent investigations/1,2/ 
show that the neutral current sheet changes its range sig- 
nificantly for 11-year period of the Sun’s cycle and can be 
one of the reasons of cosmic ray modulation. Really, the 
curvatures of the interplanetary magnetic field lines of 
forces (IMP) correspond to the waved structure of the neut- 
ral sheet that is identical with the appearance of high-va- 
lue zenithal component of IMP, Hz. The experimental obser- 
vations in space show that Hz component of IMP is, in the 
mean, a high value 40" a nT / 3 / and therefore, its ac- 

count in solution of comic ray anisotropic diffusion equa- 
tion is of necessity. 

The anisotropic diffusion equation / 4/ for the statio- 
nary case is used: 


V L (^V^)-Vi i(r> U.)+ 3^5. =0 


CD 


9 -the tensor coefficients of diffusion, ft and R 
msity and the rigidity of the particle, and Ui -so- 


where 

-the density 

lar wind velocity. It is suggested in equation solution 
( 1 ) that the radius of the modulation volume is 50 a.u., 

• U« 4 .I 0 Bm/s, the diffusion coefficient along the magne- 

tic field has the form 


96 M = a6o f f/P(R 4 /R)-(^z+R) 1 (2) 

where d?o *sI0^cm^/sec, *=0,05GV, Rj*s3GV, ^(9) is 

changed in the range 1-5 from the helioequator to the near- 
polar region, and (j?^) = 4 (t ftt©) , where of ® 0 ,I, 'to 

-modulation region radius. 
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The range of the waved structure of the neutral current 
sheet is given in the form 

# = L ^ot>(u w *■/*•) (3 ) 

jt and are chosen so that the neutal current sheet on 
the Earth’s orbit ( /£i,*sl,5*10 <3 cm) is at the heliolatitude 
10° . In this case A =S and *10°. 

The equation (l) is solved by the net method for the two 
dimensional case ( , 0 ) Sjj2. =. Q and the re- 

sults are presented in Pig. la,b. The curve (a) shows the 
change of the relative density of 10 Gev energy cosmic rays, 
when the curvature (3) is defined by the parameter Jt »0,5, 
i.e. the maximum removal Of the neutral sheet from the equa- 
tor of the Sun on the Earth’s orbit is jL>*=2,5 *10^ cm. The 
curve(b) shows the case, when A s 0 and /,-$ • It is 

seen that, really, with the increase of neutral current 
sheet range, the significant cosmic ray modulation is expec- 
ted, which by its value is compared with the amplitude of 
11-year variation in the energy region IQ-20Gev. 

The experimental data on cosmic ray anisotropy. 

It has been shown in our previous ' paper’ /b/ 'that the 
particle drift effect at the expense of the gradient and the 
curvature of the interplanetary magnetic field (IMP) is re- 
vealed sipglevaluedly, especially in the epoch of solar ac- 
tivity minimum. It is known that the particle drift effect 
in distribution of cosmic ray density and anisotropy can be 
calculated with the antisymmetric part of the anisotropic 
diffusion tensor /6/. but , in our opinion, this problem is 
not always clear, and therefore, sometimes the incorrect 
interpretation is made. B.g. as it has been done in the re- 
port / 7/ while reviewing paper /5/, where the epoch of solar 
activity minimum 1965- has been considered. 

Pour neutron super-monitor stations: Kiel,Norikura , 
Lomnitsky Stif and Khafelakar have been chosen for revealing 
the effect of the particle drift in cosmic ray anisotropy 
(1976). The data of these stations were free from the 
trends with the periods more than 24 hours and the harmonic 
coefficients Aj and for every day were defined. Then 

they were averaged depending on the Earth's location in 
"+ M and sectors of IMP.("+" corresponds to the direction 
of the magnetic lines of forces from the Sun, and "-’* to- 
ward the Sun). Then, the values Ax and A if have been de- 
fined in cosmic space taking into account the drift into 
the Earth's magnetic field and the coupling coefficients / 8 / 
and the means by all four stations were found. The results 
are presented in Pig. 2, where the solid vectors correspond 
to the theoretical results, and the dashed ones- the experi- 
mental data of observation. 

It can be seen that a good accord is existed there. 

Having the values Ax and A<f for and 

sectors of IMP the algebraic equations have been constituted 
of the form: 
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( 4 ) 

. J Solving the system -of equations (4) the mean solar 
™ lnd ^® locit y is found, and the retious d(-^ L /^u and 
= are estimated. ( 9C± , ddy and gg,/ -the 

transversal j Hall and parallel diffusion coefficients) 
and the heliolatitudinal gradient and the diffusion coeffi- 
cient are estimated. 

Discus sion and conclusion 

-*-• TEe degree or curvature of the IMP neutral layer in- 
rluences appreciably cosmic ray modulation. The modulation 
depth is large during the extend of the waved neutron lay- 
er and can be compared with the amplitude of 11 -year varia- 
tion in the energy region 10— 20 Gev. 

2 . The particle drift effect at the expense of the gra- 
dient and the curvature of IMP is revealed singlevaluedly 
in Cosmic ray anisotropy in the epoch of solar activity mi- 
nimum in 1976. J 

mu The Inverse problem is solved by the equation ( 4 ). 

The solar wind velocity U=455km/s ( the direct observa- 
tions by / 9 / give K =450) and ratio d of the trans- 
verse diffusion coefficient 961 to the parallel one 9 d// 

( o( * 0.3) are defined. 

' . f^£ eres t n °te that the same value has been 

obtained for 1965 too. 

4* The heliolatitudinal gradient and the diffusion coe- 
liicient have been estimated from ( 4 ) with the given 

radial gradient of cosmic rays ' - - ' 

constituting 

%n=-(0, 2-0, ),)%/« u 

respectively. 


^ */ O ju * 

\7 1 - 2 ) % / a.u. 

v z 

1 9&ii - (0/6- j, 3) 40^cn? 2 /s 
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